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(57) ABSTRACT

A hydraulic braking pressure generating apparatus for a
vehicle mncludes a hydraulic pressure generator for generat-
ing a predetermined hydraulic pressure irrespective of a
braking operation of a brake operation member and for
outputting the predetermined hydraulic pressure, an input
member moved 1n response to the brake operation member,
a first elastic member for transmitting a brake operation
force applied to the input member and for applying a stroke
corresponding to the brake operation force to the input
member, a regulation valve connecting to the first elastic
member and for regulating the outputted hydraulic pressure
of the hydraulic pressure generator 1n response to the brake
operation force transmitted through the first elastic member
and for outputting a regulated hydraulic pressure and a
second elastic member connecting the regulation valve and
for urging the regulation valve toward its 1nitial position. A
mounting load of the first elastic member 1s set larger than
a mounting load of the second elastic member.

4 Claims, 3 Drawing Sheets
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HYDRAULIC BRAKING PRESSURE
GENERATING APPARATUS FOR A VEHICLE
AND A HYDRAULIC BRAKE DEVICE FOR A

VEHICLE INCLUDING A HYDRAULIC
BRAKING PRESSURE GENERATING
APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This mvention relates to a hydraulic braking pressure
generating apparatus for a vehicle and a hydraulic brake
device for a vehicle including the hydraulic braking pressure
generating apparatus. Particularly, this invention pertains to
a hydraulic braking pressure generating apparatus for a
vehicle which regulates an outputted hydraulic pressure of a
hydraulic pressure generator and which outputs a regulated
hydraulic pressure in response to a braking operation force
transmitted through a member functioning as a stroke simu-
lator, and a hydraulic brake device for a vehicle mncluding
this hydraulic braking pressure generating apparatus.

2. Description of the Related Art

With respect to a hydraulic braking pressure generating
apparatus for a vehicle, various apparatus are known. Par-
ticularly, a hydraulic braking pressure generating apparatus
for a vehicle which includes a hydraulic pressure generator
for generating a predetermined hydraulic pressure irrespec-
five of operation of a brake operation member and for
outputting the hydraulic pressure, a member applying a
stroke to an mput member 1n response to the brake operation
force and functioning as a stroke simulator and a regulation
valve for regulating the outputted hydraulic pressure of the
hydraulic pressure generator 1n response to the brake opera-
fion force transmitted through the member and for output-
ting a regulated hydraulic pressure 1s disclosed, for example,
in Japanese patent laid-open publication No. 52(1977)-
101376 (Japanese patent publication No. 61(1986)-37140
and Japanese patent laid-open publication No. 58(1983)-
110357.

In the apparatus disclosed 1n the Japanese patent laid-open
publication No. 52(1977)-101376, one hydraulic brake cir-
cuit 1s connected to a primary pressure chamber which 1s
positioned at a primary side of a double piston through a
branch conduit. An accumulator 1s disposed at an end
surface of a reinforced piston facing to a master cylinder and
a separation wall 1s disposed between the primary pressure
chamber and the accumulator. Further, the apparatus dis-
closed 1n the Japanese patent laid-open publication No.
58(1983)-110357 pertains to a tandem master cylinder and
an auxiliary piston mechanism has an operation face for
enabling a detecting of a reaction force of the braking
pressure.

In the above prior apparatuses, 1n case of that a spring for
urging the regulation valve toward 1ts initial position 1s set
in such a manner that a load at which the stroke simulator
begins to contract 1s smaller than a load at which the
regulation valve begins to move, the regulation valve begins
to move after the movement of the input member with a
predetermined distance, and then the regulation valve opens
and the hydraulic braking pressure 1s outputted. Therefore,
so called 1dle stroke 1s increased and a brake feeling dete-
riorates.

Alternatively, 1n case of that the load at which the stroke
simulator begins to contract 1s larger than a spring load at
which the regulation valve opens, the regulation valve opens
and the outputted hydraulic pressure 1s increased with a
predetermined level, and then the mput member begins to
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move. Therefore, a stroke 1s hardly given to the brake
operation member until the outputted hydraulic pressure 1s
increased with the predetermined level and a brake fecling
in this time 1s also not desirable.

SUMMARY OF THE INVENTION

It 1s an object of the present mvention to provide an
improved hydraulic braking pressure generating apparatus
for a vehicle which shorten the idle stroke as much as
possible and which can ensure a good brake feeling.

It 1s another object of the present invention to provide an
improved hydraulic brake device which shorten the idle
stroke as much as possible and which can ensure a good
brake feeling.

According to a first aspect of the present invention, a
hydraulic braking pressure generating apparatus for a
vehicle mncludes a hydraulic pressure generator for generat-
ing a predetermined hydraulic pressure irrespective of a
braking operation of a brake operation member and for
outputting the predetermined hydraulic pressure, an input
member moved 1n response to the brake operation member,
a first elastic member for transmitting a brake operation
force applied to the input member and for applying a stroke
corresponding to the brake operation force to the input
member, a regulation valve connecting to the first elastic
member and for regulating the outputted hydraulic pressure
of the hydraulic pressure generator 1n response to the brake
operation force transmitted through the first elastic member
and for outputting a regulated hydraulic pressure and a
second elastic member connecting the regulation valve and
for urging the regulation valve toward 1its 1nitial position,
wherein a mounfting load of the first elastic member 1s set
larger than a mounting load of the second elastic member.

According to a second aspect of the present mmvention, a
hydraulic brake device includes a hydraulic braking pressure
generating apparatus for a vehicle which includes a hydrau-
lic pressure generator for generating a predetermined
hydraulic pressure wrrespective of a braking operation of a
brake operation member and for outputting the predeter-
mined hydraulic pressure, an input member moved in
response to the brake operation member, a {first elastic
member for transmitting a brake operation force applied to
the mput member and for applying a stroke corresponding to
the brake operation force to the mnput member, a regulation
valve connecting to the first elastic member and for regu-
lating the outputted hydraulic pressure of the hydraulic
pressure generator in response to the brake operation force
transmitted through the first elastic member and for output-
ting a regulated hydraulic pressure and a second elastic
member connecting the regulation valve and for urging the
regulation valve toward its initial position, and a wheel
cylinder for applying a braking force to a wheel 1n response
to the outputted hydraulic pressure of the regulation valve
exceeding a predetermined pressure, wherein a mounting
load of the first elastic member, a mounting load and a spring
constant of the second elastic member are set in such a
manner that the mounting load of the first elastic member 1s
larger than the mounting load of the second elastic member
and that the outputted hydraulic pressure of the regulation
valve at which the first elastic member begins to contract 1s
less than the predetermined pressure.

According to a third aspect of the present invention, a
hydraulic brake device includes a hydraulic braking pressure
generating apparatus for a vehicle which includes a hydrau-
lic pressure generator for generating a predetermined
hydraulic pressure irrespective of a braking operation of a
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brake operation member and for outputting the predeter-
mined hydraulic pressure, an mput member moved 1n
response to the brake operation member, a first elastic
member for transmitting a brake operation force applied to
the mput member and for applying a stroke corresponding to
the brake operation force to the mnput member, a regulation
valve connecting to the first elastic member and for regu-
lating the outputted hydraulic pressure of the hydraulic
pressure generator 1n response to the brake operation force
transmitted through the first elastic member and for output-
ting a regulated hydraulic pressure and a second elastic
member connecting the regulation valve and for urging the
regulation valve toward its 1nitial position, a master cylinder
operated by the outputted hydraulic pressure of the regula-
tion valve and a wheel cylinder operated by the outputted
hydraulic pressure of the master cylinder and for applying a
braking force to a wheel 1 response to the outputted
hydraulic pressure of the master cylinder exceeding a pre-
determined pressure, wherein a mounting load of the first
clastic member, a mounting load and a spring constant of the
second elastic member are set 1n such a manner that the
mounting load of the first elastic member 1s larger than the
mounting load of the second elastic member and that the
outputted hydraulic pressure of the master cylinder at which
the first elastic member begins to contract i1s less than the
predetermined pressure.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and additional features and characteristics
of the present invention will become more apparent from the
following detailed description considered with reference to
the accompanying drawing figures, 1n which like reference
numerals designate like elements.

FIG. 1 1s a cross sectional view of a hydraulic braking
pressure generating apparatus for a vehicle according to one
embodiment of the present invention,

FIG. 2 1s a cross sectional view of a hydraulic brake
device for a vehicle according to one embodiment of the
present mnvention, and

FIG. 3 1s a cross sectional view of a hydraulic brake
device for a vehicle according to another embodiment of the
present mvention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, preferred embodiments of the present inven-
tion will be described with referent to the drawings.

FIG. 1 shows a hydraulic braking pressure generating,
apparatus 1 for a vehicle of one embodiment of the present
invention. The apparatus 1 includes a hydraulic pressure
ogenerator 4 for generating a predetermined hydraulic pres-
sure 1rrespective of a braking operation of a brake pedal 2
corresponding to a brake operation member and for output-
ting the predetermined hydraulic pressure. The hydraulic
pressure generator 4 of the embodiment 1includes an electric
motor 41 controlled by an electric control device CPU and
a hydraulic pump 42 driven by the electric motor 41. An
input side of the hydraulic pump 42 1s connected to a
reservolr 40 and an output side thereof 1s connected to an
accumulator 43. In this embodiment, a pressure sensor P 1s
connected to the output side and the detected pressure of the
pressure sensor P 1s monitored by the electric control device
CPU. The electric motor 41 1s controlled by the electric
control device CPU on the basis of the monitoring result so
that the hydraulic pressure of the accumulator 43 1s main-
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tained between a predetermined upper limit value and a
predetermined lower limit value.

On the other hand, 1n a cylinder 10 to which the hydraulic
pressure generator 4 1s connected, an input member 3 which
1s moved 1n response to the operation of the brake pedal 2
1s accommodated therein and a coil spring 5 1s accommo-
dated therein as a first elastic member for transmitting a
brake operation force applied to the input member 3 and for
applying a stroke corresponding to the brake operation force
to the imput member 3. Thereby, a stroke simulator is
constituted by the input member 3 and the coil spring § (In
FIG. 1, the stroke simulator is shown as SS). Further, in the
cylinder 10, a regulation valve 6 for regulating the outputted
hydraulic pressure of the hydraulic pressure generator 4 1n
response to the brake operation force transmitted through the
coll spring § and for outputting a regulated hydraulic pres-
sure 15 accommodated therein and 1s disposed coaxially with
the mput member 3. Further, a coil spring 7 1s accommo-
dated 1n the cylinder 10 as a second elastic member for
urging the regulation valve 6 toward 1ts 1nitial position and
1s located 1n front of the regulation valve 6. FIG. 1 1s a view
showing a frame format of the components. For example, in
fact, it 1s necessary that the cylinder 10 1s divided into a
plurality of parts 1in consideration of the assembling and so
on. However, since this division of the parts 1s a designing
matter, the cylinder 10 1s shown as a single part in FIG. 1 as
a matter of convenience for the description.

In the cylinder 10, an output pressure chamber CO and a
drain chamber CD are formed back and forth of the regu-
lation valve 6. The input member 3 and the coil spring 5 are
accommodated 1n the output pressure chamber CO and the
coll spring 7 1s accommodated 1n the drain chamber CD. A
plunger 31 i1s integrally formed on the mput member 3. A
retainer 51 which regulates the backward movement of the
plunger 31 1s disposed so as to contact with the regulation
valve 6. The coil spring 5§ 1s mnterposed between the regu-
lation valve 6 and the input member 3 through the retainer
51. The coil spring 5 constitutes the first elastic member as
mentioned above and functions as the stroke simulator. The
first elastic member 1s not limited to the coil spring and
rubber, air spring and so on can be used as the first elastic
member.

Further, an mlet port 11 which communicates with the
output pressure chamber CO through the regulation valve 6,
a drain port 12 which communicates with the drain chamber
CD, an outlet port 13 which communicates with the output
pressure chamber CO and a communication hole which
communicates between the output pressure chamber CO and
the drain chamber CD through the regulation valve 6 are
formed on the cylinder 10. The output side of the hydraulic
pressure generator 4 1s communicated with the inlet port 11
of the cylinder 10 through a check valve (not shown). The
input side of the hydraulic pressure generator 4 1s commu-
nicated with the reservoir 40 and the dram port 12 of the
cylinder 10.

The regulation valve 6 of the embodiment 1s constituted
by a spool valve. A circular groove 61 1s formed on the outer
circumference of a spool 60. An axial hole 62 which 1is
opened forwardly 1s formed on the spool 60 and 1s commu-
nicated with the circular groove 61 through a radial com-
municating hole 63. Large diameter portions are formed on
the front end portion and the rear end portion of the spool 6.
The front end portion of the spool 6 1s supported so as to be
able to move 1n the output pressure chamber CO. The front
end portion 1s engaged with a stepped portion of a rear end
of the output pressure chamber CO and the rearward move-
ment of the spool 60 is regulated. Accordingly, since the
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regulation valve 6 1s urged rearward by the coil spring 7 of
the second elastic member, as shown 1n FIG. 1, the front end
portion of the spool 60 1s pressed onto the stepped portion
of the rear end of the output pressure chamber CO under the
non operational condition of the regulation valve 6. In this
condition, the circular groove 61 of the spool 60 1s opposite
to the communication hole 14 and the output pressure
chamber CO 1s communicated to the drain chamber CD
through the axial hole 62, the radial communicating hole 63,
the circular groove 61 and the communication hole 14.
Accordingly, the hydraulic braking pressure generating,
apparatus 1 1s 1 a condition in which the output 1s
decreased. In this condition, the inlet port 11 1s interrupted
by the spool 60.

When the spool 60 1s moved frontward and 1s 1n a position
at which the circular groove 61 does not communicate to the
communication hole 61 and the inlet port 11, the commu-
nication between the output pressure chamber CO and the
drain chamber CD 1s interrupted and the output pressure
chamber CO does not also communicate to the inlet port 11.
Since the output pressure chamber CO communicates only
to the outlet port 13, the hydraulic pressure which 1s leaded
from the output pressure chamber CO to the communicating
partner of the outlet port 13 1s held and the hydraulic braking,
pressure generating apparatus 1 1s 1n a condition 1in which the
output 1s held. When the spool 60 1s further moved frontward
and the circular groove 61 communicates to the inlet port 11
(in this time, the circular groove 61 does not communicate
to the communicating hole 14), since the output pressure
chamber CO communicates to the hydraulic pressure gen-
crator 4 through the axial hole 62, the radial communicating
hole 63, the circular groove 61 and the inlet port 11, the
outputted hydraulic pressure of the hydraulic pressure gen-
erator 4 1s supplied to the output pressure chamber CO and
the hydraulic braking pressure generating apparatus 1 1s in
a condition 1n which the output 1s increased.

The forward urging force of the coil spring 5 and the
backward urging force of the coil spring 7 are applied to the
regulation valve 6. The mounting load F1 of the coil spring
5 and the mounting load F2 of the coil spring 7 1s set such
that a load for beginning to move applied to the input
member 3 by the start of the contraction of the coil spring 5
becomes larger than a load at which the regulation valve 6
begins to move. Namely, the mounting load F1 of the coil
spring S5 1s set larger than the mounting load F2 of the coil
spring 7 (F1>F2). Further, the load for beginning to move
applied to the input member 3 by the start of the contraction
of the coil spring 5 1s set smaller than a load at which the
regulation valve 6 opens. Namely, the sum between the
mounting load F2 of the coil spring 7 and the product (k2-d)
of the idle stroke d (hereinafter, stroke d) of the spool 60 and
the spring constant k2 of the coil spring 7 1s set larger than
the mounting load F1 of the coil spring § [F1<(F2+k2-d)].

Next, the operation of the hydraulic pressure generator 4
1s described. Firstly, when the brake pedal 2 1s not operated,
the mput member 3 and the regulation valve 6 are 1n the
condition shown 1n FIG. 1. Namely, the front end portion of
the spool 60 1s engaged with the stepped portion of the rear
end of the output pressure chamber CO by the urging force
of the coil spring 7. In this time, since the plunger 31 1is
engaged with the retainer 51 by the urging force of the coil
spring 5, the inlet port 11 1s interrupted by the outer
circumferential wall of the spool 60 in the condition shown
in FIG. 1. On the contrary, the circular groove 61 of the
spool 60 1s opposite to the communicating hole 14 and the
output pressure chamber CO 1s communicated to the drain
chamber CD through the axial hole 62, the radial commu-
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nicating hole 63, the circular groove 61 and the communi-
cation hole 14 (output decreasing condition). The output
pressure chamber CO and the drain chamber CD are com-
municated to the reservoir 40 and are under the approxi-
mately atmosphere pressure. The outputted hydraulic pres-
sure of the hydraulic pressure generator 4 1s not supplied to
the output pressure chamber CO and therefore the hydraulic
braking pressure generating apparatus 1 1s maintained at the
initial position shown 1 FIG. 1.

When the depression force 1s applied to the brake pedal 2,
since the mounting load F1 of the coil spring 5 is set larger
than the mounting load F2 of the coil spring 7 (F1>F2), the
spool 60 of the regulation valve 6 moves frontward while the
coll spring 7 1s compressed. When the depression force 1s
further applied to the brake pedal 2 against to the urging
force of the coil spring 7 and the spool 60 moves further
frontward, the spool 60 1s 1n the position at which the
circular groove 61 does not communicate to the communi-
cation hole 14 and the inlet port 11 and the hydraulic braking
pressure generating apparatus 1 1s 1n the condition in which
the output 1s held.

When the depression force 1s further applied to the brake
pedal 2 and the spool 60 moves further frontward, the
communication hole 14 1s interrupted and the circular
groove 61 communicates to the inlet port 11, and the
regulation valve 6 opens. Namely, since the sum between the
mounting load F2 of the coil spring 7 and the product (k2-d)
of the stroke d of the spool 60 and the spring constant k2 of
the coil spring 7 1s set larger than the mounting load F1 of
the coil spring 5 [Fl<(F2+k2-d)], the coil spring 5§ is
compressed before the regulation valve 6 opens and the
function as the stroke simulator 1s started. When the regu-
lation valve 6 opens, the outputted hydraulic pressure of the
hydraulic pressure generator 4 1s supplied to the output
pressure chamber CO as mentioned above and the hydraulic
braking pressure generating apparatus 1 1s 1n the condition
in which the output is 1ncreased.

When the brake pedal 2 1s operated in the output decreas-
ing condition shown in FIG. 1, the outputted hydraulic
pressure of the hydraulic pressure generator 4 1s decreased
to a pressure corresponding to the force transmitted from the
input member 3 to the spool 60 through the coil spring 5 by
the regulation valve 6 and 1s regulated. Thereby, the hydrau-
lic pressure corresponding to the brake operation force 1s
outputted from the output pressure chamber CO. Simulta-
neously, the coil spring 5§ 1s compressed and the stroke
corresponding to the brake operation force 1s applied to the
mnput member 3 and the brake pedal 2, and the function as
the stroke simulator 1s carried out.

FIG. 2 shows a hydraulic brake device of one embodiment
of the present invention. The device includes the hydraulic
braking pressure generating apparatus 1 shown in FIG. 1. A
master cylinder MC and wheel cylinders W1 to W4 are
added to the hydraulic braking pressure generating apparatus
1. In the hydraulic brake device of this embodiment, the
master cylinder MC which 1s operated by the outputted
pressure of the regulation valve 6 1s provided. One hydraulic
system which 1s connected to the wheel cylinders W1 and
W2 1s constituted so as to be directly driven by the outputted
pressure of the regulation valve 6 and the other hydraulic
system which 1s connected to the wheel cylinders W3 and
W4 15 connected to the master cylinder MC.

In FIG. 2, a cylinder 100 1s provided as a substitute for the
cylinder 10. A inlet port 111, a drain port 112, outlet ports
113 and 114 and low pressure ports 115 and 116 are formed
on the cylinder 100. A cylinder 600 which 1s a tube member
and which constitutes a housing of the regulation valve 6 1s
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accommodated 1n the cylinder 100 so as to be able to shide.
An 1nput pressure chamber CI and a low pressure chamber
CL are formed between the inner circumfierential surface of
the cylinder 100 and the outer circumierential surface of the
cylinder 600 and an output pressure chamber CO1 1s formed
in the cylinder 600. Further, a communication hole 611
which communicates to the mput pressure chamber CI 1s
formed on the cylinder 600 and the communication hole 611
1s communicated to the inlet port 111 through the input
pressure chamber CI. The output pressure chamber CO1 in
the cylinder 600 1s communicated to an output pressure
chamber CO2 m the cylinder 100. The low pressure chamber
CL 1s communicated to the reservoir 40 through the low
pressure port 115.

If the hydraulic pressure generator 4 1s normal, the
outputted pressure thereof 1s supplied to the input pressure
chamber CI and the cylinder 600 1s held in the nitial
position shown 1 FIG. 2. When the hydraulic pressure
ogenerator 4 fails and the outputted pressure therecof disap-
pears, the holding of the cylinder 600 is released and 1s in a
condition 1n which the cylinder 600 can slide.

A master cylinder piston 8 1s accommodated in the
cylinder 100 so as to be able to slide and the master cylinder
MC 1s disposed such that the rear end of the master piston
8 contacts with the front end of the cylinder 600 by the coil
spring 9. A master pressure chamber CM 1s formed 1n front
of the master piston 8 and the output pressure chamber CO2
1s formed 1n the rear of the master piston 8. The master
pressure chamber CM 1s communicated to or interrupted
from the low pressure port 116 by the skirt portion of the
master piston 8 1n response to the sliding movement of the
master piston 8. As mentioned above, the output pressure
chamber CO2 1s connected to the wheel cylinders W1 and
W2 through the outlet port 113 and the master pressure
chamber CM 1s connected to the wheel cylinders W3 and
W4 through the outlet port 114. In this embodiment, the
summation of the mounting load F2 of the coil spring 7, the
product (k2-d) of the stroke d of the spool 60 and the spring
constant k2 of the coil spring 7, and the product (A-Po) of
a predetermined pressure Po 1n the output pressure chambers
CO1 and CO2 and the effective cross section A of the spool
60 1s set larger than the mounting load F1 of the coil spring
S [F1<(F2+k2-d+A-Po)]. The predetermined pressure Po is a
pressure at which the wheel cylinders W1 and W2 begin to
generate the braking force to wheels. The other structures
are substantially same as the structures of FIG. 1. Therefore,
same numerals are used and the description 1s omitted.

In the above hydraulic brake device, FIG. 2 shows a
condition in which the hydraulic pressure generator 4 is
normal and 1in which the brake pedal 2 1s not operated. In this
condition, the outputted pressure of the regulation valve 6 1s
supplied from the output pressure chamber CO2 to the wheel
cylinders W1 and W2 and one hydraulic system 1s directly
driven by the outputted pressure of the regulation valve 6.
The other hydraulic system connected to the wheel cylinders
W3 and W4 1s communicated to the master cylinder MC.
Therefore, when the force for driving the master piston 8
frontward by the outputted pressure of the regulation valve
6 cxceeds the resistance force such as the mounting load of
the coil spring 9 and so on, the brake pressure 1s supplied
from the master pressure chamber MC to the wheel cylin-
ders W3 and W4 1n response to the outputted pressure of the
regulation valve 6 and the braking force is applied to the
wheels. In this time, since the above relationship [Fl<
(F2+k2-d+A-Po)| is set, the coil spring § is compressed
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before the wheel cylinders W1 and W2 begin to generate the
braking force to the wheels and the function as the stroke
simulator 1s started.

In the unlikely event of the fail of the hydraulic pressure
generator 4, the outputted pressure of the hydraulic pressure
generator 4 1s not supplied to the output pressure chambers
CO1 and CO2. Accordingly, when the mput member 3 1s
driven frontward by the operation of the brake pedal 2, the
spool 60) moves frontward against to the urging force of the
coil spring 7 and the mput member 3 moves frontward
against to the urging force of the coil spring 5, and the rear
end portion of the spool 60 1s contacted with the rear end
surface of the cylinder 600. When the input member 3 moves
further frontward, the top end of the plunger 31 contacts
with the rear end of the spool 60. In this time, the regulation
valve 6 1s 1n a condition that the output i1s increased and the
brake fluid 1s prevented from retuning to the hydraulic
pressure generator 4 by a check valve (not shown). Thereby,
the operation force of the brake pedal 2 1s directly trans-
mitted to the cylinder 600 and the master piston 8 and as a
result, the brake pressure i1s outputted from the output
pressure chamber CO2 to the wheel cylinders W1 and W2.
Simultaneously, the brake pressure 1s outputted from the
master pressure chamber CM to the wheel cylinders W3 and
W4. FIG. 3 shows a hydraulic brake device of another
embodiment of the present mnvention. The device includes
the hydraulic braking pressure generating apparatus 1 shown
in FIG. 1. A tandem master cylinder TMC 1s added to the
hydraulic braking pressure generating apparatus 1. Namely,
in this embodiment, the tandem master cylinder TMC which
1s operated by the outputted pressure of the regulation valve
6 1s provided and the tandem master cylinder TMC 1ncludes
master pistons 81, 82 and coil springs 91, 92. One hydraulic
system connected to the wheel cylinders W1 and W2 1s
connected to the master pressure chamber CM1 and the
other hydraulic system connected to the wheel cylinders W3
and W4 1s connected to the master pressure chamber CM2.
The master pressure chamber CM2 1s communicated to the
reservolr 40 through a port 117. Output pressure chambers
CO1 and CO2 are auxiliary pressure chambers and are not
communicated to the wheel cylinders W1 and W2. There-
fore, 1t 1s not necessary to provide the above mentioned
check valve on the output side of the hydraulic pressure
ogenerator 4. The other structures are substantially same as
the structures of FIG. 2. Therefore, same numerals are used
and the description 1s omitted.

Particularly, in this embodiment, differing from the
embodiments shown 1n FIG. 1 and FIG. 2, a load at which
the coil spring § begins to contract 1s larger than a load at
which the regulation valve opens. Namely, the sum between
the mounting load F2 of the coil spring 7 and the product
(k2-d) of the stroke d of the spool 60 and the spring constant
k2 of the coil spring 7 1s set larger than the mounting load
F1 of the coil spring § [F1>(F2+k2-d)]. The following is the
reason of the this relationship. Since the operation of the
master pistons 81 and 82 of the tandem master cylinder
TMC tend to be delayed by the sliding resistance and so on
with respect to the operation of the regulation valve 6, it 1s
desirable that the regulation valve 6 opens in advance when
the coil spring 5 begins to contract. In this embodiment, the
following relationship is set. Fl<(F2+k2-d+A-P1) The
hydraulic pressure Po 1s a hydraulic pressure of the master
pressure chamber CM1 at which the wheel cylinders W1 and
W2 begins to generate the braking force to the wheels. The
hydraulic pressure P1 1s a hydraulic pressure of the output
pressure chambers CO1 and CO2 at which the hydraulic
pressure of the master pressure chamber CM1 1s the pressure
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Po. As mentioned above, according to the present invention,
it 1s able to shorten the 1dle stroke and it 1s able to ensure the

cgood brake feeing.

We claim:
1. A hydraulic braking pressure generating apparatus for

a vehicle comprising;:

a hydraulic pressure generator for generating a predeter-
mined hydraulic pressure irrespective of a braking
operation of a brake operation member and for output-
ting the predetermined hydraulic pressure,

an 1put member moved 1n response to the brake opera-
tion member,

a first elastic member for transmitting a brake operation
force applied to the mput member and for applying a
stroke corresponding to the brake operation force to the
input member,

a regulation valve for regulating the outputted hydraulic
pressure of the hydraulic pressure generator 1n response

to the brake operation force transmitted through the

first elastic member and for outputting a regulated
hydraulic pressure,

a second elastic member for urging the regulation valve
toward 1ts 1nitial position,

wherein a mounting load of the first elastic member 1s set
larger than a mounting load of the second elastic
member; and

wherein the spring constant of the second elastic member
1s set such that the mounting load of the first elastic
member 1s smaller than a load of the second elastic
member at which the regulation valve opens.

2. A hydraulic brake device comprising:

a hydraulic braking pressure generating apparatus for a
vehicle which mncludes a hydraulic pressure generator
for generating a predetermined hydraulic pressure irre-
spective of a braking operation of a brake operation
member and for outputting the predetermined hydraulic
pressure, an mnput member moved 1n response to the
brake operation member, a first elastic member for
transmitting a brake operation force applied to the input
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member and for applying a stroke corresponding to the
brake operation force to the input member, a regulation
valve for regulating the outputted hydraulic pressure of

the hydraulic pressure generator 1n response to the
brake operation force transmitted through the first
clastic member and for outputting a regulated hydraulic
pressure and a second elastic member for urging the
regulation valve toward its 1nitial position,

a master cylinder operated by the outputted hydraulic

pressure of the regulation valve,

the master cylinder being divided into plural respective

output pressure chambers by a piston, and

a plurality of wheel cylinders operated by the outputted

hydraulic pressure of the respective output pressure
chambers of the master cylinder and for applying a
braking force to wheels 1n response to the outputted
hydraulic pressure of the respective output pressure
chambers of the master cylinder exceeding a predeter-
mined pressure,

wherein a mounting load of the first elastic member, a

mounting load and a spring constant of the second
clastic member are set 1n such a manner that the
mounting load of the first elastic member 1s larger than
the mounting load of the second elastic member and
that the outputted hydraulic pressure of the master
cylinder at which the first elastic member begins to
contract 1s less than the predetermined pressure.

3. A hydraulic brake apparatus for a vehicle according to
claim 2, wherein the spring constant of the second elastic
member 1s set such that the mounting load of the first elastic
member 1s larger than a load of the second elastic member
at which the regulation valve opens.

4. A hydraulic brake device according to claim 2, further
comprising:

a slidable cylinder accommodating the regulation valve;

and

wherein the piston contacts an end of the slidable cylinder.
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